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(71) f, GIORGIO GUTRIS an kalian 
Citizen of 49, Viale Certosa, Milan, Italy, do 
hereby declare the invention, for which I pray 
that a patent may be granted to me, and the 
method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement : — 

The invention relates to electric motors of 
the kind (hereinafter referred to as the kind 
described) including a casing consisting of a 
substantially cylindrical middle component 
open at both ends and having the motor stator 
fixedly secured therein and two disc-shaped 
end components supporting bearings for a mo- 
tor shaft carrying a rotor, the end components 
having peripheral portions secured respectively 
in abutting relationship to the ends of said 
middle component. 

The. invention is concerned mainly with the 
production and assembly of fractional H.P. 
motors, having a relatively small rated output, 
e.g. a few hundreds of watts, at the most, and 
of those motors for which, owing to their fea- 
tures and/or to conditions and requirements 
of installation and service, no overhauling or 
reconditioning operations are anticipated or 
planned. The invention is thus intended as an 
advance and a contribution in the field of the 
most modern industrial and economical trends 
according to which motors, mass-produced on 
the basis of highly advanced and precision 
techniques, should not be liable to failures or 
to noticeable wear and tear under normal oper- 
ating conditions, and according to which in 
the exceptional event of a motor breakdown, 
the whole motor is replaced instead of having 
it repaired or reconditioned. In many cases it 
is both economically and technically more con- 
venient to replace a broken down motor than 
to have it repaired, since any repair is a time- 
consuming operation, may result in a lengthy 
discontinuation of the operation of machine or 
other device driven by the motor and requires 
highly skilled specialists. 

The known conventional techniques of eicc- 
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trie motor manufacture do not comply with 
the above-outlined requirements, although they 
meet all the conditions necessary to ensure the 
highest efficiency of the manufactured motors. 
According to current art, a separate produc- 50 
tiom and machining to close tclerancc of the 
motor casing is required, whereafter the stator 
assembly is centered and fastened witiiin the 
casing; then, both end plates, carrying the 
shaft bearings, are secured to the casing, the 
5 ha ft having the rotor assembly coaxxally se- 
cured thereto. Machining of high precision is 
necessary for all the components of the frame, 
i.e. the casing and head members, and of the 
parts such as screws, bolts, studs and the reiat- 60 
ed through or dead, threaded or plain -holes 
by which the frame components are firmly se- - 
cured together. 

These machining operations that are carried 
out on individual components, have to be per- 65 
formed with very close tolerances, above all 
as regard the accurate co-axiality of the assem- 
bled components. A highly accurate machining 
is required for the annular centering surfaces, 
since a mutual engagement under stress results 
in irregular deformations, and also makes a 
possibly-required subsequent disassembly of 
frame more difficult, whilst a fit which is too 
loose can prejudice said co-axiality. 

Even if the frame components have been 75 
most precisely manufactured, the assembly 
thereof can cause a defective arrangement. The 
use of screwed elements for securing such com- 
ponents to each other promotes localized ten- 
sion and torque stresses in the components. 
More particularly, if the motor casing is made 
of relatively thin metal sheet, which is often 
desirable, such as steel sheet from 0.5 to 2.0 
millimeters thick, for example, the direction 
of the pull exerted by spaced rods which con- 85 
nect the end members and urge them against 
the casing, is spaced away from the cross-sec- 
tional area of the casing and induces stresses 
both in the casing and in the end members. 
Moreover, such rods, if they pass inside the 90 
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casing and through the stator assembly are 
magnetically disturbing and, if they are located 
outside the casing, act unfavourably jn the. end 
members, spoi! die outward appearance of the 
5 motor, increase its overall dimensions, and so 
on. Also a very precise fitting of such reds, 
parallel to the motor axis, is difficult and cost- 
ly to ensure. 

From one asoect die invention consists in 
10 a method of assembling an electric motor of 
the kind described comprising individually 
manufacturing said components; providing 
said ends of said middle component arid said 
peripheral portions of said end components 
13 with parts designed for overlapping upon abut- 
ment of said components; forming recesses in 
the overlapped areas of said parts in said end 
components; coaxially abutting and interfiling 
said components to produce said overlapping 
20 and at the same time fitting a shaft carrying 
a rotor in said bearings; and fixedly securing 
said components to each other by permanently 
deforming the overlapping parts of the middle 
component into said recesses. 
25 From another aspect the invention consists 
of an electric motor of the kind described 
wherein said middle component consists of a 
thin- walled tubular member of uniform thick- 
ness and is fixedly secured to the end compo- 
30 nents by having selected areas at its ends adja- 
cent to locations where said components abut 
on each other overlapping and permanently 
deformed for engagement within recessed parts 
of said end components. 
35 Thus the invention provides a mcdiod by 
which the various frame components can be 
co-axially secured to each other by prelimin- 
arily positioning said components in a rela- 
tive position, which can be termed an "asscm- 
40 bly position", wherein the desired co-axiality 
is provided, and then by the permanent defor- 
mation of the middle component, without 
modifying said assembly position and at the 
same time maintaining the said co-axiality. 
£5 Another important advantage of die inven- 
tion is that any gap between the thus- fastened 
components is positively eliminated by the per- 
manent deformation, so that the desired highly 
accurate co-axial relationship in which the 
50 components are kept while performing the per- 
manent deformation is furt'her improved. An- 
other advantage is that no conventional fasten- 
ing arrangement using screws, bolts, studs and 
the like, is needed. An additional and impor- 
55 tant advantage is the possibility of having the 
casing made of a relativey thin material, with- 
out being subjected to the drawbacks common 
to conventional >thin- walled structures. 

In the method according to the invention 
the middle and the end components are pro- 
vided with abutting and centering annular sur- 
faces, recesses being provided in die end com- 
ponents into which portions of the middle 
component can be engaged without a clearance 
by a permanent deformation thereof, so that 



a firm axial connection of the components is 
positively ensured. 

The electric motors produced and assembled 
according to the above method are generally 
characterised in that their end components are 70 
secured to the casing ends by closed lock joints 
or by any other equivalent engagement of 
abutting components 1 , obtained by a permanent 
deformation of the middle component. 

Different ways and specific* procedures can 75 
be made use of for carrying the method of 
the invention into practice, both as regards the 
manufacture of the components and their pre- 
liminary assembly in the required positions, 
and for their permanent deformation. For ex- 80 
ample, die closed lock joint may 'be formed 
continuously or discontinuousdy all along the 
whole contour of co-abutted components, or 
it may be restricted to uniformly spaced por- 
tions or points of same contour. 85 

In another embodiment of the invention, the 
casing consists of a body that may be only 
generally defined as cylindrical, in that its 
cross-sectional shape may be other than circu- 
lar, for example approximately polygonal, or 90 
it may show an even more complex shape, 
since it may be provided with longitudinal fins. 

In this latter embodiment of the invention, 
the casing body is made by extrusion, and pre- 
ferably in a metal that is particularly suitable 95 
for such forming procedure, such as alumin- 
ium. <• 

The permanent deformation necessary ac- 
cording to the invention is performed on said 
cylindrical middle component on the ends 100 
thereof abutting with the components, and it 
j has been found that the presence of even close- 
ily spaced fins, to allow for an efficient heat 
dissipation, does not materially interfere with 
the deformation necessary to provide the per- 105 
rnanent connection between the middle compo- 
nent and the end components. 

The invention will now further be described 
with reference to the drawings forming part 
of this Specification in which : — HO 

Figure 1 is a fragmentary, partly-sectioned 
view of an electric motor, omitting those de- 
tails that are not essential to the invention; 

'Figure 2 is a fragmentary sectional view of 
components of the motor of Figure 1, after 115 
preliminary assembly but before completion; 

Figure 3 is a fragmentary exploded view 
of the components of the -same motor; 

Figure 4 is a fragmentary cross-sectional 
view taken on the line IV — IV in Figure 3; 120 

Figure 5 is a similar cross-sectional view 
takan through a modified embodiment of the 
motor end component; 

Figure 6 is a view similar to that of Figure 
I illustrating another embodiment of the in- 125 
vention; and 

Figure 7 is a cross-sectional view of the 
same motor taken through different planes as 
indicated by the line VII— VII-VI1-VH in 
Figure 6. 130 



•r 



1,296,429 



3 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



In the embodiment or Figures 1 to 5, the 
motor comprises a tubular casing 10 with the 
stator assembly 12 fastened therein in known 
manner, and two end plates 14 (only one of 
which is shown). Each end plate carries a bear- 
ing 16 wherein the motor shaft IS is rotatably 
supported, this shaft being made fast to the 
rotor assembly 20. As can be readily appreciat- 
ed, these structural components must be manu- 
factured and assembled in such a manner as 
to ensure, the most accurate co-axiality of the 
stator inner surface 22 and the rotor outer sur- 
face 24 in order to minimize and make uni- 
form the air gap between the magnetically 
linked components. 

The casing 10 is advantageously made of 
thin-walled steel drawn or welded tubing 26 
having a relatively small wall thickness when 
compared with the conventionally dimensioned 
casings. Recourse is preferably made, for the 
production of said body 26, to a metal or alloy 
that can be permanently deformed, and in 
which such deformation is rigidly maintained, 
at least in the edge portions 23 of the tubular 
body. 

The end plates 14 are fitted with a peri- 
pheral rib 30, acting as a cen tering annul us 
about which the adjacent end 23 of casing 26 
can be fitted, said rib having :at feist one pro- 
jecting portion and at least one recessed por- 
tion formed by a continuous annular groove, 
such as indicated at 32 in Figures 2, 3 and 
4, or by notches suitably spaced thereon, such 



as indicated at 32 1 in Fi 



gure 



5, in order to 



allow for the formation of a closed lock joint 
between the abutting components, as exempli- 
fied and indicated by the reference numeral 
34 in Figure L 

The closed lock joint or permanent defor- 
mation must be performed by a force sufficient 
to ensure a firm grip between the thus-con- 
nected components. By such a pres- 
sure grip, the necessity of maintain- 
ing dose tolerances in the previous 
machining of the components is ' wholly 
obviated or ait least grcatiy reduced, since 
any possible small clearance is thus eliminated. 
Moreover, the pressure grip is uniformly dis- 
tributed all around the end plate contour 
therby preventing any danger of degradation 
of the designed co-axiality conditions, that 
might be caused by a different tightening (or 
possible loosening) of screws or bolts, which 
heretofore have been spaced thereabout to pro- 
vide the fastening. 

The casing 26 in this embodiment is wholly 
cylindrical and uniform throughout which has 
obvious production advantages. However, 
when the construction and use of the motor 
require greater heat dissipation, the end plates 
may be formed with continuous or discontin- 
uous annular projections, grooves, performa- 
tions or the like, to provide joining recesses 
or undercuts. 
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7, fpr example, end components similar to 
those above described are made use of and 
their parts are indicated by the same reference 
numerals, but the cylindrical body 46 is 
formed with fins 49 and the closed lock joint 70 
is formed at the points 54 in the intervals 
between adjacent fins. 

As shown in Figures 6 and 7, the interior 
of rhe casing is cylindrical, whilst the fins ter- 
minate on a square having curved sides and 75 
rounded-off corners. However, the cross-sec- 
tional shape may, of course, be different and 
possibly more complex. 

The components of a motor are initially ar- 
ranged and maintained, by proper support 80 
means, in their relative arrangement and co- 
axiality and rhen secure to each other by pro- 
ducing the desired permanent deformation. In 
the motor according to the invention an even 
noticeable rotational disarrangement of the end 85 
members, which are not directly connected to 
each other, is irrelevant and can be disregard- 
ed, so that there is a substantial saving in la- 
bour-time in the preliminary assembly of parts, 
.only the co-axiality and parallelism of said end 90 
components having to be ensured. Further, the 
pressures and the stresses applied to the parts, 
to ensure a firm and permanent grip, are noti- 
ceably smaller than those applied by conven- 
tional tightening of bolts, nuts and threaded 95 
bars arranged in spaced relationship about the 
axis of die motor, and the stresses applied in 
the direction of the axis or parallel thereto are 
minimized in a motor according to the inven- 
tion. 100 
WHAT I CLAIM IS: — 

1. A method of assembling an electric motor 
of the kind described comprising individually 
manufacturing said components; providing 

said ends of said middle component and said 105 
peripheral portions of said end components 
with parts designed for overlapping upon abut- 
ment of said components ; forming recesses in 
the overlaped areas of said parts in said end 
components; coa'xially abutting and interfitting 110 
said components to produce said overlapping 
and at the same time fitting a shaft carrying 
a rotor in said bearings; and fixedly securing 
said components to each other by permanently 
deforming the overlapping parts of the middle H5 
component into said recesses. 

2. A method as claimed in Claim 1, com- 
prising manufacturing said middle component 
at least at its ends of a material adapted for 
permanent deformation, and said end compo- 120 
nents with circular rims at their peripheral 
portions, said rims having substantially cylin- 
drical radially outwardly facing surfaces hav- 
ing recesses formed therein; fitting said ends 
about said surfaces to overlap said recesses; 125 
and inwardly permanently deforming selected 
areas of said ends where overlapping said re- 
cesses. 

3. A method as claimed in Claim 2, com- 
nrisiiv-; formirrT an uninterrupted annular ra- 130 
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diaily outwardly facing recess in the said sur- 
face of each said end component; fitting said 
middle component ends to overlap said sur- 
faces and recesses of said end components; and 
5 securing said components to each other by in- 
wardly deforming the entire contour of said 
ends for uninterruptedly engaging said re- 
cesses, 

4. A method as claimed in Claim 2/com- 
10 prising forming individual recesses spaced 

about said substantially cylindrical surfaces of 
said end components; fitting said middle com- 
ponent ends to overlap said surfaces and re- 
cesses of said end components; and securing 
15 said components to each other by inwardly de- 
forming spaced areas of said ends where over- 
lapping said recess. 

5. A method as claimed in any one of 
Claims 1 to 4, comprising manufacturing said 

20 middle component from a thinwalled tubular 
material of uniform thickness. 

6. A method as claimed in Claim 1, com- 
prising manufacturing said middle component 
as a tubular member having a substantially 

25 cylindrical inner surface to which said motor 
stator is secured, having radially outwardly 
projecting fins integral with its outer surface, 
and having selected areas of its ends adapted 
for permanent deformation. 

30 7. A method as claimed in Claim 6, com- 
prising forming said tubular member with 
spaced longitudinal fins extending from and 
between said ends; fitting said finned ends 
about the recessed substantially cylindrical sur- 

35 faces of said end components; and securing 
said components to each other by inwardly de- 
forming said ends at selected areas loaned 
between adjacent fins. 

8. A method as claimed in Claim 7, com- 
40 'prising manufacturing said middle component 

from a length of extruded metallic stock mat- 
erial. 

9. A method as claimed in Claim 1, com- 
prising providing a substantially cylindrical 

45 middle component having the motor stator se- 
cured therein in a position spaced from said 
ends; positioning the motor rotor inside said 
stator, said rotor having the motor shaft se- 
cured thereto and said motor shaft having end 

50 portions projecting beyond the planes defined 



by said ends of the middle component; concur- 
rently engaging said end components with re- 
spective ends of the middle component while 
rotatably fitting said shaft end portions in re- 
spective bearing means in said end compo- 55 
nenrs; positioning said components relatively 
to each other to ensure co-axialky of said rotor 
and stator; and permanently deforming select- 
ed areas of said ends of the middle component 
where overlapping said recesses for fixedly 60 
connecting said components to each other 
while maintaining said eo-axiaiity. 

10. An electric motor assembled by the 
method claimed in Claim 1. 

11. An electric motor assembled by the 65 
method claimed in Claim 9, 

12. An electric motor of the kind described 
wherein said middle component consists of a 
thin-waUed tubular member of uniform 
thickness and is fixedly secured to the end 70 
components by having selected areas ait its 
ends adjacent to locations where said com- 
ponents abut on each other overlapping and 
permanently deformed for engagement within 
recessed parts of siaid end components'. 75 

13. An electric motor as claimed in Claim 

12, wherein said middle component has fins 
extending radially outwardly therefrom and 

permanently deformed parts at its end's at 
selected areas located between adjacent fins. so 

14. An electric motor as claimed in Claim 

13, wherein said middle component consists of 
a length of extruded metallic stock material, 

15. A method of assembling an electric mo- 
tor substantially as herein described. 35 

16. An electric motor substantially as herein 
descnoed wicli rererence to and as illustrated, 
in Figures 1 to 4, Figures 1 to 3 and 5, or 
Figures 6 and 7 of the drawings forming part 

of dus Specification. 90 

'For the Applicant, 
G. F. REDFERN & CO., 
St. Martin's House, 
177 Preston Road, 
Brighton, BN1 6BB. 
— and — 
Chansitor House, 
38 Chancery Lane, 
London, W.C.2. 
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